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intie: Equme Arteritis Virus Uacc^ne 



DECLARATigiN moSR Zf C^R,| l|32^ 



Dear Dr. Humphrey: 



Responsive to the Final Officii 
Giese. declare and state that: 



and Its pending claims, and have re>'iew^ the noR-firv|l Q| 
2008 (herein "Office Action"). I airi a 
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J :^ Louise Wang 
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C^nfiFmatipri 1^. ^}7€^ 
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1 . i am a citizen of Germ wy if sk^ig a$.1m^cl^fm|F 2^ H#del^rg,| 
Germany, D691 23. * . ^ w ? ;* 

2. ! am presentJy Head o ' pe^artnrentfcr ^cije l^v^pn^nt|t the 
Frauenhofer institute ftw Cell Therar y an|i Immunolo^ In |pip|lg, ferqiany^ni^lSQ an 

■As^^nf Professor in the Facui^oi^^'"^--' ^.i^.-i-i- S ' ^' - 

Gemiany. A cuniculum vftae sumrm urizin^ my 
experience was prevlou^y submiite iwit^ a [3eclfii;atlc^ 
and is thus already a matter of recoi d> 

3. i am a oo^invenlor and 
10/675.444 entitled 'Equine Arteritis 



Vet^^rinary Medlc^ ^Ih^Unl^ersjiJy o|^.Lei|2ig. 

|nd .^d;^of(^slQnal 
j|ly'fe.2So8 




4ole|Assasne9 of^e ^bj|Bt>n^ttej^dis|}o8^ by 
Viruf. Vaccin^- (|im ^^th l^e Appliqatloia 




o|iOcj^eril6, 
so aware of tlie sjrf>st|ric^ ^ te|Bpl;^nl4 



interview between my professional nfepre^ntatlve-and^e ia.s4l»T^j thgj oc^rr^ on 
January 8, 2009. ). . ;, \f f t t f • 
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• •. .-^ .1> i-. y '«,5- A 

4. The instant lnven«or» i :@lat# ta.a ncB[!eij|acj|»b^ct|^ofijjyla^ic J 
therapeutic vacdne against EAV-asaoci|ted.clisefsea| lfvlar|pul|-, inV^ntrln 
describes a vaccine composition art* ni^le'C^cidt va^rscianjrel^ed i^etf|odf| which 
render an animal, euch as a horse, immune agaicM^t a| In^sl^ fr^ ap eqjinal 
arterivlnjs (EAV) by, for example, irciuclp acellujiar |imy|e ^sp^4'' Tl^ vaicin^ 
composition / nucleic add vectors used ^nsfeted,«f |Av|pe|fe^jn^:*rar^ n^icteie 
adds (ORF) 2. SEQ ID NO:5. SEQ ID N^:9 <DRp. 5),^nd|se| iti JsiQIJ (Q^F | . 
(noted In dalms 1 and 15). ; t 1 i I !• .1 

"• J. I f i. 



5. i understand that in thiOl^ActlQQ. . _ _ ^ 

wholly, or in part, as "being prima fs eie c|»vious to on^^irjiy ^|| th|art^ tlie 
time the Invention was made' consi jering th^ tea^hin^ Tc|laach ^d ^Jd^ 

together and also in various combinations wiSi KriBg..^n|on,.|n<fer^ri^ls pfnoB 
Action, pages 6, 7, 8 and 9. respect yelyi ? 1 '> z. •; '^t- 

6. Based on the argumei ij^tlop pEovid^ iri^hepffl^ A^oii^e.||5on Jag^s 
4-6), it Is my opinion that additional ilari^tlon i%jeqi|recj|t>y |ie, |s an iny^ntol of the 
disclosed subject-matter, both to ex jjainlhe .uniqi|e t^hn^al ^^ts c,f ogilnv|ntlon 
and how such aspects are different, ^nd |eprr^at im^o\^e|ts |ver,,iih4wa| kngwn 
in the prior art at our invention date. ii f | ^ 

7. For the reasons de» 
claimed invention would not.have bt ifn o|)Vlous tfem^r ts|a ^lei^t ^nj or^Jnaiy 
skill in the fields of virology and Imir linol^ ijf»du<i(lna^nQ^e(§B <| vaian4 
development, brodiemtetry, recomb riant|echnotaple^or.^e 1^: f- Z 

8- The EAV genome is p; ^la^arlydnfegHo^ C(|ifai|s atJeai ei^M ofen 
reading frames (ORF) Induding ORl-s l4 1l>.2. 3, 4,|, 6;|n<|r. <|RF«::2 1|7 
overtapping and are situated at the ;i^-enj of EAVr^er|m4Tt^e iAVpR|s encode 
various proteins, induding structural yira|protein8v for-exa|pI^^ (^osBihor|fet^^ 
nucleocapsid protein ("N", 14 kDa, gbne ^rodoct of Ol|^ 7^|an|j-gioo^lat^ n^jor. 
membrane protein ("Gl". 30-44 kDa aen^product pf qIf ^, ^ ^ uij^yc^iylaied 
membrane protein CM". 17 KDa gen ^.pfo|uct«f aRF^I. |Dr^ve| th^^geoe products 
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derivable from the ORF 2 sequence jncuide an ^fe•Jg^y^yi|te^lr|)r meml^lpn^.fmaSein 
CGa"). and an envelope protein CE")[ (SnHder 4, t^9)| 1 \ T ;v 1' 

9. Immunization with pla ¥midf)NA, indud^ t|^ e|v cjpg^it^na^^d 

vectors of our Invention, which expr ^ fftreign aniig^ rs^y ^ovcke lK2th ^ cellar 

* * . '•'1'^ ^ ^* •'^ 

and humoral Immune response, wh di p^icfes ofitim^l p^te<^ion§gajji^st jfac>st|/4raijy 

caused Infectious diseases. Of notii, an|genirspeipffi(%|yt(;;^|T-l^p^ci^ a^^ivlty Is 

iargeiy responsible fbr the eKminatic p of ^yiraliy) li)fe<^ (^Isfeelnadmrminl^, 

white secreted antibodies may also ilnd^ aitflgehs (^ch Js f|pe ^ms^, wWeh ^us 

flags these cells for lysis /destnjctloi v("h^o?al lmfni^ty^|Tl^ diibt^ppQjiige^att^k 

affords an organism with a high dego^e ^ protection ^^ijt a|ars^Jnv^lo^\A^se& 

can however, surreptitiously evade litac^by :^ |irwn^e.^sti|n ^d n^y i^ta^ish 

persistent Infections. Such viral pers il^teri|pe^n ' " ^ • 

including high genetic variability / in: ij^bijl^ of a viral tino§e,i)ted 

machinery, or depletion of immunocompif tent cells. 1 I X 

1 0. To emphasize, ttie sut ij^ct^atter <tf jouc|nv«Btiop r^tesiiio ak 
derived vaccine composition (and ni|ptel«^ acid ve§tor^cQr|^lst|»g ^tti^. combination, of 
EAV ORFs 2, 5, and 7 having the dii^cri^ed sequ^nce^ ^^''il" *f® ^m^natlpn 
successfully induced a stable and io i^^ng imiiiun^ re^on^ i^l th^ ^ thi^ 
antigens (ORF 2: small glycoproteln pPel ORF 5: feir^.en^lQ|e ^cogrot^ and 
ORF 7: nudeocapsid protein N) signj^c^tly ?llm!iate| ce|ila^mr^un4 '"4" a|tigan 

" ' • " ^' " ^ I 



;era|mef^ai^m^ 
' rence ^th eellu^r 



specific mannen 



3 5= 



11. I refer the Examiner io rf abJfs 1© and zqiwh^ra fe Sow^ n^asi|ed •. 



specific lysis on an "ORF-by-ORF" fc asisjor all of ihe Sorsi^, a^Ic^wq^ ir^U^^eftliy 
intramuscular injection and Intraderrrial application usipg a^erpgi^ (s^ [QZ5'i%. To 
estimate the specific lysis, we calculated |breach.pR^(i'^OftF 2|oR^ 5,,^d |?RF. 7). 
the average value (X) of the specific iysl^of ^] dl^ere^ ®'ft^<f / ^^^^^'t^atl^ (3:1 , 
25:1, 50:1) and subtracted the aver«igev^lU6:(Y)j^fti*|cne|jrtlYj^c«|RtrQ^ 4 f 
(measurements Uricen before immurt?ati(|n). The formula i^ed|s lr\^lc^d the. 
Application at [0263] and in the lege id fc^ Tables 19 ^^0 %t (Ciii87|an4j03|ei. Jhe 
results depicted In these Tables shoiv an^jibsoiute. inc^s^ of ^ll ^sls^t tb,f tn^jcat^d 
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times for each ORF compared to th ^t values obtgiped^fo^ ii|mu|i2a^n.;,?rw4 
different scales were used to expre« a thi| observed iijgre^ ^ Sf^iflalysi^, najne^ in 

Table 19, a *+" indicates an increased srieerfle IvrIr nfth-<ii>;5. ^A^Ki^^i^ t^ki^ on ^ « ^» 

indicates 

indicates a further 0^% increase in 
Table 19 & 20). 

12. I Qonsraermai an imp«ian|asp0Ct Of oyf: ln\o|M«|n J^e j 
configuration of EAV ORF sequenai^ th^, as expl^ir^ a^v^ le^s bc^b a ^jst^ined 
cellular and humoral immune res^ii^ 1^1 homes yace|iat^ c^r ojjmp^itidj^s. 
Important considerations for this va(i{»nar|lesign li^elu^ xx^x ^>se^ti^bs t|iat EAV 
ORF 5 encoded viral membrane protein |as been sh^ ^^f" p|wefitul lcgmu|og^ 
promoting hurrwral immunity; the Of IF 7 ^ncoded j^r^caglld |pot§n pipvq^ 4 Powerful 
cytotoxic response; and that ttie mir ^r O^F ? meipbr|be t^^^ »f^iat^ a^ea^ some 
cytotoxic T-ce« response as wett (pr ^vlot|sly unpublis^ c^^t|ee yP^N^X y/e 
thus included the ORF 2 in our EAV vaccine coml?inat^n ^cai|s6p i^f^ghty (^sei^ed 
in the Artert^^rus fiamily and could ac v^nt^geooisi^^/^r^^ ai|a ^^bl^ **basM'\isr " 



specific ^is fse^Joz^ apd Ite legenj^ tjihe . 

\ -rc: i? I 5' i?r ^ 

iHan|aspect Of otiif; in)a|M«|n l^e jifjovi^l | 



!in.,wbic^ ha^a 



immunogen to the relatively unstabhy bufpo^t ORF,^ ^._„ _ 

high mutation rale— despite the fact ihsA |ie ^AV pRRge Jpm Jex^ts ^ a ccrniR^ratiEyely 
minor percentage in the EAV genorr 9 (i-fVo), an^thi^ U vpis |pt ^edted^^ g^^er^te 
animmuneresporiseworthyof ltainc?lusl9Tilaa\«ccli3|. | I | ! | 

13. Accordingly, the natursifty lc|/ EAV 0JRF|^^at^e|;iE5O^bent)atli^ 
thought by scientists in this field to c^ntribute lo thp e^n^ly ^of^rtl^nl^reopgni^on 
Of ORF 2 protein, i,e. limited antlbod ^ response, \S^i vps o|se^e<:^ ajje r?^us^ B-mII 
model (Chimside. of record), This o >s^atior> may e^^Ialr^h^, uatil n^, i^e uke of 
ORF 2 with other ORFs in a vaccine i3om|}osiflDn has ^t I:^n4>ur^e4; T»^, iifp^^' 
explains our statement In £0057] in th© Ai^licatlon.iivh^Je n^p tj|^t ifewa^f su|?rising" 
and "contrary to the opinion In the art? th^ our vaccinej50f9j>o^or{^orn^ tfe three 
above-mentioned ORFs provided im jroved, awd leng^f lading ^us|aln^Ie.4su^ than 
studies using the entire EAV cDNA e equ^nceXe.g. Ct^al^). |^o\VBve^^ th^da|| 
presented in Table 17 clearly show c>:sus^inedimm *^ .t € : i- 
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vaccination with our EAV vaccine compc^itlona (ijum^l j|8p|ns^, w^e ^bl|s 1^20 
show an elevated and sustained (c«»j|ula^^ respon$e ar:the|nd|alejl poiiits.iri tii^. 

14. Another surprising as| igct ^ ottf Iny^ti^ m|i!iti(;|©<l|i Aj^HcaHon 
at IP0531) was that ORF 7 coufd» in fact, ^teabe rfcofiiiz^ b|csyt|tox^ T^lls|sinaa 
this ORF encodes for a capsid proU tli^t ia>situate d^temalt| wH|in t^js v^s. |rhls 
unexpected recognition by, and thusfeino^Iiz^lon^f. t^ Tljellyes^ns^toijia QRF 7 
antigen may be due to impeifect tra pla1|)n of the:.mp|^ p^tei^'duting ||e v^i 
replication process, which thereto PF^vo|e8 ^Is imm^e r|.sp|ns4iue to >^sl^ ip 
the capsid protein assembly. ' ; % % I % !. \i \ 

15. All of the above-descri 1^ sbpacts of oMllnv^ntiais, ^ pfljitici^r, |j© ^ 
underlying scientific principles, prov de s^ect-m^r^a|aid|ot |x!st4n t^j| prfer art 
before our relevant date. Regardins :;the pijder B!jbll^Q|, t |3te|tat^niJdW ||ovi4es 
us with a characterization of the OR 5- 2a|?rot#in usln^^ m(^el?^ei?| Is |p 
concrete functional data regarding C flF ^. in partlcutar n^eytlto^is e^^gj^f tie okF 
2a antigen are demonstrated. Rath<ir. SoUder e)q^aln4^.thai[:Ol|F ^ is |^s&itetu^l 
conrjponent of EAV that is indtepens; ^e jjor gen©rbtin^inf^fcj|3 F|rBcies ^ p^e . 
6336. bottom of column 1). Snyders^o ^te^thafeth©J)R02a|>ro]|ln^ay^ndigo, 
certain post-translatiQnai modificaticiia ti^t can alter % fu^o| di| to|ha^^e3!jfi it^ 
3D structure <page 6344, middle of « iblun^n ^), Su^ c^n^s 4>ul| moft o^J^ali^ h^vo 
consequences If present In a vaccina (l.«|.po3»lbIyJeQ|an^n|~th^xp'^t^ vaccine 
protecBon), thus further inveatiga«or ;woq)d b^ re<|Mir^ bir|he|KI«|i p#BQ|in to 
understand what those changes ma7.|>e |nd howihteSiig^af^ ^ ^li^W <§*F 2a 
to mobilize an immune response. F nallj^Snijder perf^^ a§|rn|itai3ao«f^»(piBssion 
of EAV ORFs 2a. 5 "and/or" 6 in a v{»ccln|a vliys-fci84ex|e^Jon|ys^m,ind^le^ to 
produce any subvlral particles (data wt ^owp) (P9ge^|34| c&n^ 2),SThifelliro of 
this vital vector system, which is quil^ dif^rent frog(» tt^ e>|re4toi|piasfnid^ius|il in: 
the present invention, could theoretically |e due tfihdei|cti^| v^or|)pxp^ss£n. Jhici 
depends on an active virus and is kr9wn Jo have limitai|ionJin |cca|tln^for3gn •{ 
antigens to thereby generate an imn^ isne cesppnsib 
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statements and the like so made ai 
Section 1001 



of TiUe 18 of the Unite d States Pode, th|t s^h ^llfu^fats^ j 
statements may Jeopardize the vailc fty o^theiappUcati^n o^ an| paj^nt ^ui/jg Hereon 
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